Southwest Giza area is one of the most complicated regions in Egypt because of the combination of agricultural, industrial and urbanization activities with few studies about water resources contamination with heavy metals. In this study, ten surface water samples and eight groundwater samples were collected and analyzed for pollution with Fe, Mn, As, Cr, Cd, Pb and Cu. The samples were collected randomly according to the topographic locations and accessibility. The surface water is suitable for both drinking and irrigation use according to its salinity (total dissolved solids, TDS < 500 mg/l) and content of major ions. Unfortunately, some samples contain concentrations of As, Cd, Cu and Pb higher than the WHO drinking water guidelines. The groundwater samples have TDS ranging from 204 to 2,100 mg/l. Also, the groundwater contains higher concentrations of Fe, Mn and As than surface water. The highest concentrations of heavy metals As, Cd and Pb were recorded in the desert fringes and close to the industrial complexes indicating the role of geological sediments in the transportation and migration of pollutants. The unconfined part of the Quaternary aquifer in the desert fringes is more vulnerable to contamination. The results of this study reflect the role of human and industrial activates in polluting water resources with heavy metals, which puts the aquatic environment in the study area under stress.
INTRODUCTION
One of the major environmental hazards in some parts of the world is the pollution of water resources with heavy metals (Matong et al. ) . The pollution of aquatic environments with these metals can be poisonous and affect not only humans but also fish and other aquatic organisms (Zeitoun & Mehana ). Some heavy metals (e.g. Fe, Mn, Cu and Cr) have a biochemical importance and are considered as micronutrients at low concentrations. But others such as As, Cd, Pb and Hg may cause cancer, renal failure, brain and liver damage (Patel et al. ; Zakir et al. ; Melegy et al. ) . Many industrial zones were constructed on both the banks of the River Nile without concern for water and soil pollution (Mahmoud & Ghoneim ) . More than 549 × urbanization, agricultural and industrial activities in the distribution of metals in southwest Giza, Egypt.
METHODOLOGY
To fulfil the aim and scope of this study, 18 water samples were collected during October 2015 (Figure 1 ). The topography, the land use, the area of the study sites (about 25*10 km) and the accessibility to sample locations control the number and distribution of the samples. Ten representative water samples were collected from surface water (S1-S10) and eight samples from wells used for domestic pur- 
RESULTS AND DISCUSSION

General characteristics
The groundwater and surface water measured parameters are illustrated in carbon dioxide leading to a higher pH level (Hem ).
Surface water TDS flocculated around 229.2 mg/l. The highest concentration of TDS was observed in the sample S8, which represented the irrigation canal adjacent to the calcareous desert area. The groundwater TDS (Table 1) varies from one location to another from 204 mg/l to 2,100 mg/l. It appears that the wells close to the River The EC of surface water (Table 1) (Table 1) ; which indicates a high concentration of dissolved solids and salts. The large variation in EC is mainly attributed to geochemical processes such as ion exchange, rock-water interaction, sulfate reduction and oxidation processes (Ramesh ).
Major cations and anions
The surface water contents of Ca 2þ , Mg 2þ , Na On the other hand, the groundwater samples contained a higher concentration of ions than the surface water. It contained about 110.7, 58.5, 286.7, 18.5, 2.4, 489.7, 275, 232.4 and 22 mg/l of Ca 2þ , Mg 2þ , Na (Table 3) 
Heavy metal characteristics
The study area (about 25 × 10 km) contains agriculture, industrial and urban sectors. Land use, financial support and accessibility to the sampling sites control the number of samples. Varying concentrations of Fe, Mn, As, Cd, Pb, Cu and Cr were detected in the surface water samples (Table 4) . Generally, the samples contained low levels of (Table 2) . Whereas, the main sources of K, NO 3 and NH 4 are manure, fertilizers, industrial and municipal wastes. 
CONCLUSIONS AND RECOMMENDATIONS
The study area is located in southwest Giza, Egypt. The geological settings, industrial, agricultural and urbanization activities in the study area have impacted the physicochemical characteristics of both surface water and groundwater.
Both surface water and groundwater contain considerable concentrations of As, Pb and Cd. The presence of these metals can adversely impact aquatic fauna and human health.
The present work indicates the importance of controlling the discharge of wastewater into water resources, as well as the application of fertilizers and pesticides in agriculture. Periodic assessment of water quality should be carried out especially in urban and industrial regions. Finally, the potable water and sanitation system should be expanded to all residential sectors to prevent the use of untreated water for different purposes.
